CePt2In7 is a new heavy fermion system with a structure similar to the CeMIn5 system but with greater two-dimensional character. We report the synthesis and characterization of phase pure polycrystalline material, which reveals an antiferromagnetic transition at TN = 5.2 K. Nuclear Quadrupolar Resonance (NQR) studies indicate that the antiferromagnetism is commensurate and exhibits strong antiferromagnetic fluctuations in the paramagnetic state.
In the quest for new high temperature superconductors, two guiding principles have emerged in recent years: (1) reduced dimensionality and (2) proximity to antiferromagnetism. Materials which satisfy these two criteria are more likely to lead to unconventional superconductivity upon doping or application of pressure [1, 2] . Several years ago, this design principle lead to the discovery of the CeMIn 5 (M = Co, Rh, Ir) heavy fermion system, which has revealed a wealth of information about the subtleties and interplay between antiferromagnetism and superconductivity [3] . The basic structural elements of these materials are Ce-In planes, which give rise to a two dimensional character of the electronic behavior and a ten-fold increase in the superconducting transition temperature from the cubic CeIn 3 system. Here we report data in a new variant, CePt 2 In 7 , in which the spacing between Ce-In planes is increased by 43% [4] . Recently, Bauer and coworkers discovered that CePt 2 In 7 is antiferromagnetic at ambient pressure, and becomes superconducting under pressure [5] . Our microscopic NQR measurements reveal that this system is antiferromagnetic below T N = 5.2 K, with staggered antiferromagnetic ordering in-plane, and collinear antiferromagnetic correlations between adjacent planes. Measurements of the spin-lattice-relaxation rate reveal enhanced fluctuations at temperatures up to nearly 4T N . This behavior suggests that the antiferromagnetic fluctuations in CePt 2 In 7 are more two dimensional than in the CeMIn 5 system, where the spin fluctuations are present only up to at most 1.25T N .
Polycrystalline samples of CePt 2 In 7 were synthesized by first arc-melting stoichiometric quantities of Ce, Pt, and In under Ar atmosphere. The reacted ingot was wrapped in Ta foil, sealed under vacuum in a quartz ampoule and annealed for one week. Powder x-ray diffraction revealed phase pure material that crystallized in the space group I4/mmm with lattice constants a = 4.602Å and c = 21.601Å (Fig. 1) . The planar Ce-Ce spacing in CePt 2 In 7 , a, is reduced by 8% from that of cubic CeIn 3 , and is 1% smaller than in CeRhIn 5 . The interplanar distance along the c direction is 10.8Å in CePt 2 In 7 , 43% larger than in CeRhIn 5 . Two important structural differ-ences between these two compounds are the alternating Ce-In(1) planes along the c direction that are displaced by half a lattice constant along the [110] direction, and a third set of In sites located halfway between the Ce-In (1) planes that serve to expand the lattice along c direction. Figure 2 summarizes the bulk thermodynamic properties of polycrystalline CePt 2 In 7 , which are in agreement with those first reported in [5] . The specific heat divided by temperature, C/T , exhibits a minimum at 9.1 K with a value of 450 mJ/mol K 2 and a peak at 5.2 K associated with an antiferromagnetic transition. The large value of C/T ∼ m * indicates a substantial enhancement of the effective mass, m * , arising from the interactions of the conduction electrons with the magnetic Ce ions [6] . For comparison, C/T ∼ 290 − 750 mJ/mol K 2 in the CeMIn 5 compounds [7] . The inset shows the entropy obtained by integrating the total specific heat as a function of temperature, and reveals a value of ∼ 36% R log 2 at T N . Although the specific heat and entropy include contributions both from the magnetic 4f electrons and the lattice, the large value of C/T and the small value of S(T N ) suggest that the magnetic moment in the ordered state is reduced by Kondo interactions, similar to CeRhIn 5 [3] . The magnetic susceptibility, χ(T ), of the polycrystalline powder shows Curie-Weiss behavior for T 150 K, with an effective moment of 2.41 µ B , consistent with Ce
3+
(p = 2.54), and a Curie-Weiss temperature of 13.5 K. χ exhibits a maximum at 8K, and an inflection at T N . The resistivity, ρ(T ), shows metallic behavior with inflections at 100 K and 25K, and a sharp suppression below 8 K with a residual resistivity ρ 0 = 1.9µΩ·cm. The origin of these two higher temperature anomalies is unknown, but may be related to either a crystalline electric field excitation and/or the onset of coherence of the Kondo lattice. Indeed, the inflection point in ρ(T ) at 100 K in CePt 2 In 7 is qualitatively similar to one observed in CeRhIn 5 at roughly 40 K that has been interpreted as the coherence temperature [8] . The temperature dependence of dρ/dT scales roughly with C/T ( Fig. 2(a) ) with a peak at T N , indicating the presence of antiferromagnetic fluctuations [9] . The sharp downturn in ρ(T ) and χ(T ) at 8 K signals the onset of these fluctuations. In order to investigate the antiferromagnetic state in more detail, we have conducted detailed NMR and NQR measurements in the paramagnetic and antiferromagnetic states.
115 In (I = 9/2) is an excellent nucleus for NMR/NQR, and CePt 2 In 7 has three crystallographically distinct In sites (see Fig. 1 ). The nuclear spin Hamiltonian is given by:
, where hν z = 3eQV zz /2I(2I − 1), Q is the quadrupolar moment, η = (|V xx | − |V yy |)/|V zz |, and V αβ are the components of the electric field gradient (EFG) tensor [10] . (1), and site C with ν z ≈ 2.5 MHz and η ≈ 0.4. Site C was identified by acquiring spectra in an applied magnetic field (not shown) and fitting the resulting powder pattern. Site A must be the In(1) site because it has axial symmetry. However, it is surprising that the EFG at the In(1) site in CePt 2 In 7 is about three times larger than in the CeMIn 5 series [10] . This enhancement may reflect a greater 2D character of the electronic structure. The EFG at site B is similar to that of the In(2) in the CeMIn 5 materials. In fact, the response of these sites in the antiferromagnetic state (discussed below) suggests proximity to the Ce planes as in CeCoIn 5 [11] . We therefore assign site B to the In(3) and site C to In (2) . (Note that the symmetry of the In(3) in CePt 2 In 7 matches that of the In(2) in CeMIn 5 .) The z-direction of the EFG tensor is generally defined as the principal axis with the largest eigenvalue. In the case of In(1) the z-direction of the EFG points along the crystal c axis. In order to identify the z axis of the In(2) and In(3) sites, single crystals are necessary to investigate the field-dependence of the resonances. However it is known that in the CeMIn 5 materials the z axis of the In(2) sites lies along the normal to the unit cell faces. We therefore assume that the z axis of the EFG tensor also lies along the unit cell face normals in CePt 2 In 7 based on the similarity between the symmetries of the In(2) in the CeMIn 5 and the In(2,3) in the CePt 2 In 7 .
Below T N , the spectra of the In(1) broaden slightly (by ∼ 25 kHz), the In(2) splits equally (see inset of lower panel of Fig. 3) , and the In(3) site develops multiple peaks due to the presence of a static internal magnetic field, H int (Fig. 3) . The middle panel of Fig. 3 shows the splitting of these NQR resonances as a function of internal magnetic field (calculated by diagonalizing H Q + γ Î · H int , where γ is the gyromagnetic ratio). The spectra indicate that approximately one half of the In(3) experience an internal field H int = 1.4 kOe along the c axis, and that all of the In(2) experience an internal field of 0.4 kOe along the c direction. In the ordered state of CeRhIn 5 the internal field at the In(2) also lies along the c direction and is of the same magnitude, which suggests a similar magnitude of ordered moment and magnetic structure for CePt 2 In 7 [13] . CeRhIn 5 exhibits a spiral magnetic structure with moments S 0 in the ab plane and ordering wavevector Q = ( π a , π a , 0.297 π c ), which gives rise to a broad double-peak spectrum at the In(2) site [13, 14] . However in the case of CePt 2 In 7 , we observe a distinct set of resonance lines in the antiferromagnetic state rather than a broad double peak structure characteristic of incommensurate magnetism. Our observations of the internal hyperfine fields place important constraints on possible magnetic structures in this material: (i) H int (1) = 0 at the In(1) site, (ii) H int (2) || c, and (iii) two sets of fields H int (3) = 0 or H int (3) ||ĉ at the In(3) site. In order to deduce a possible magnetic structure, S(r), we assume a hyperfine tensor, B, for the In(2) and In(3) sites that has the same symmetry as that for the In(2) in the CeMIn 5 materials, with B ab = 0, and B aa , B bb , B cc and B ac nonzero [11, 15] . We find that for Q = ( π a , π a ) in the basal plane, S 0 || [100] with collinear spins in neighboring planes, the hyperfine field at the In(3) site is given by: H int (3) = 0 or ±2B ac S 0ĉ (see Fig. 4 inset) . All of the In(2) sites experience a hyperfine field either parallel or antiparallel to the c direction. This particular magnetic structure is similar to that observed in La 2 CuO 4 , but other structures may be possible [16] . Without independent measurements of B ac we are unable to estimate the magnitude of S 0 . If we use the values appropriate for CeCoIn 5 , we find S 0 ≈ 0.08 µ B at 4 K, but expect this to grow at lower temperatures [15]. At the In(1) site, the internal field vanishes because the site is symmetrically located in the plane of the Ce atoms, similar to the case of field-induced magnetism in CeCoIn 5 [17] . We note that H int (1) = 0 in CeRhIn 5 because of a slight asymmetry in the hyperfine tensor in that compound, which seems to be absent in the case of CePt 2 In 7 [13] .
In order to investigate the dynamics of the phase transition, we have measured the spin-lattice-relaxation rate, T −1 1 , as a function of temperature at both the In(1) and In(3) sites as shown in Fig. 4 . For the In(1), the relaxation was measured at the 3ν Q transition by inverting the magnetization and fitting the recovery to the standard expression for a spin I = 9/2 nucleus. The same expression was used to fit the relaxation of the In(3) transition at roughly 35 MHz. We caution that since the In(3) has η > 0 and hence [Î z , H Q ] = 0, the magnetization recovery acquires a complicated dependence on the EFG parameters and T −1 1 depends on spin fluctuations in all three directions [18] . The T
−1 1
values that we extract provide a reasonable description of the temperature dependence but may not accurately reflect the absolute value of the spin fluctuations (see Eq. 1 below).
There are dramatic differences between the temperature dependences of T −1 1 at the In(1) and the In(3) sites. The spin-lattice-relaxation rate is driven by fluctuations of the hyperfine fields at the Larmor frequency and is re-lated to the dynamical spin susceptibility by the relation:
where the form factor F (q) is the Fourier transform of the hyperfine coupling and χ ′′ β (q, ω) is the dynamical susceptibility [19, 20] . For the In(1) site the form factor vanishes for q ∼ Q, hence T −1 1 at the In(1) site is insensitive to the critical dynamics associated with the phase transition. This is reflected both in the absence of any significant static internal fields at this site below T N , as well as the lack of any enhancement in (T 1 T ) −1 above T N . On the other hand, the In(3) form factor does not vanish at Q and hence (T 1 T ) −1 probes the critical slowing down of the antiferromagnetic spin fluctuations. This interpretation is supported by the fact that although both quantities diverge at T N , (T 1 T ) −1 does not scale with (C/T ) 2 , as would be expected if the density of states, N (0), were enhanced by an increasing m * . Rather, T
is dominated by slow spin fluctuations at the In(3) site, consistent with the observation of large static internal fields below T N . We find that the temperature dependence is well fit by the expression (
, where ν = 0.36(1). A similar divergence was found in CeRhIn 5 with ν = 0.30 [21] . In both cases this exponent is suppressed from the mean-field value ν = 1/2 in three dimensions. This suppression may suggest that the critical point T N (H = 0) is in fact a multicritical point, and that other field-induced phase transitions may emerge in applied fields, H [22] . In contrast to CeRhIn 5 , the critical fluctuations in CePt 2 In 7 appear to extend up to 4T N . This result suggests that antiferromagnetic correlations develop near 20 K, but weak interplanar coupling suppresses the long range order [23] .
In conclusion, we have grown and characterized polycrystalline samples of CePt 2 In 7 , and found that this nearly two-dimensional heavy fermion system with C/T ∼ 450 mJ/mol K 2 above T N exhibits commensurate antiferromagnetism. This material represents a unique opportunity to investigate Kondo lattice physics in two dimensions with a weak interplanar coupling and is an ideal candidate to exhibit a quantum phase transition and superconductivity under pressure [5] . This novel system promises to reveal new information about the basic physics unconventional superconductivity and quantum criticality in the Kondo lattice [24, 25] .
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